Page 1 of 1 



I JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 



(11) Publication number: 20021751E 
(43) Data of publication of application : 21 .06.2 



(51) Int. CI G06F9/3B 

GOSF 11/00. G06F15.7S. H01LZ7JD4. H0.1L 21/822 



(21) Application number: 

(22) Date of filing: 



2000371299 
oe. 12.200O 



(54) SEMICONDUCTOR INTEGRATED CIRCUIT 



(71) Applicant: MATSUSHfTA ELECTRIC IND 
LTD 

£72) Inventor: YANO JUNICHI 

TO SHI OA HISATO 
AEBA KIMIHIKO 
EMAMURA KATSUYUKI 
MORI JUNICHI 
YAMAMOTO JUNVA 

CPU 1S by using the alternate instruction. 
COPYRIGHT: (C)20D2 JPO 



PROBLEM TO BE SOLVED: To improv/a ths procBGB- 
ing efficiency of a semiconductor integrated circuit Ar- 
ranged with an arranged programmable device. 
SOLUTION: This semiconductor integrated circuit 10 
is capable of receiving Hnd transmitting a signal with 
a configuration memory 11. At its inside, the semi- 
conductor integrated circuit 10 is provided with an in- 
struction memory 1 1 , an instruction storing part 1 2 for 
storing a reservation instruction as an F instruction and 
storing the same processing contents as the F instruc- 
1ion as an alternato instruction to ba performed in a 
CPU 18, a prefetch part 14, a history staring part 15, 
a discriminating part 16 for discriminating the kind of 
an instruct ion, a rewriting control part 17 for rewriting 
1he instruction, the CPU 1 8, an FPGA 1 9, a constitu- 
tion data memory 20, an incorporated memory 21 and 
a constitution data tag 22. When constitution data of 
1he F instruction do not exist within the FPGA 1 5, the 
same processing as the FPGA 1 9 is performed by the 
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©BUS?- * V 20 *> 6rtJS^f * y 2 1 CCgfflr;* 
fcflL ^f-f 7ST2 FPGA19 0Mf-i! 
^ U2 0tp©F<ft^B*Jt»W3tit:ii*/t>*'*S* 
;0*£LT, X^?7ST2 2fcI?S. C©£#. ^ 
*^>*^£N H ^F^B©^A:Wii^-S©f, 
^ST2 2 0flJSIiIMES (N, ^N, ) KfcSffl 
*Wt< NO (N„ <N A ) ©£*(<:«, gij© 

2 4fiW©*ffl*»fft>ti*. 

[0 04 9} ffc, Xfj 7'ST2 7©WJ"C, AM-* 

* y 2 I K F ©flBSE? 8 - 5? «rganr acim 
««W©ffiB|j!tf*li (NO) «^(CB. X~r?:/ST3 
0 tc ffifbX, |*3«jf*y 2 lKfBttSn*Cl,»*F*^ 

*y 2 i {cfatt3nri,^F^©^jj£r"^3&s*n 
b\ ?^ST3 ikia/c, ft»y j ey 2 uc-?i» 

TT, FPGAl 9^©^f J -^^- : 6y2 0{C-ot,i-Ctf 

f^Mf^sT2 4, s t 2 5 i mmvmmzn te 
9. rft*j%. xf^sT3iT, rtSM*y2i«: 

^*ifflftffi©FiSr^C£ri. ^OT, ^f^ST3 
2T, F#^B©ffiffl«KU. *SF*$-C©ttHJ*ftU 

c jt^fc^an^s^WBfo. u B >u c ran«\ 

Xf-'y^STSS-C, t^fJS-^^ V 2 1 «t>© F lINK! #** 
ttSn*C^41W*tffi*ffiHliLr. X7 i 7 7'ST2 7 
©MfflKS£ 0 

[0 05 0] — ^ XT' 5- 7*S T 3 0 ©WftCfefciTrt 

My*y 2 i*{CF^*s#fiELr^&t, s *i^^ s 

-^7°ST3 2©*WJC*Hr>-CU. ^U c (NO) Oi^ 
KB, Z?V7ST2, 9icmfbX, F^mmm 
fWMMftStifc^i* ta* i S T 2 2 
[0 05 1 ] JK±© J: ^%^iI©^S, «&WK, F^ 
^©«r- $ Bffiffl«ffi©iBf HjliSfcWJiSf*- ^6 

[0 05 2] «±©^fflKte^T, F#^B, F#^C 

t*agyfl©F^*si»r-5*>©'r?. ^©looFd 

[0 05 3] ftii, y-fes-H^Ktt, FPGAl 9^© 

«teR^- ^ y * y 2 o m bx f ^©^-f - %<D® 

W3>7-f4 r aU-^a>*stratoti5. C©WK9^> 
7^aU-f«>B. Mf-*y*')2 0ii:ffil© 
F^oiiS^f^n-f^^^Si, fflffiia 

ttgi3 i 5 omm?- wmm®m>F ^© 

fllRJSf 1 - * * 'J 2 0 KflBfeWKO -7 s -f 

>^T5*ffii«t*S. »#©»^Kta. He J: 

-^TMMIBmeP 1 5 ©flHR#ff)£34-i&l><J; 

[0 0 54] *^fe»Cj;§ i, "«MU" in 



(8) 
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vs^-^fpga i 9^©<ftj£:f-£.^y 2 0 
0«iS5 , -**a3&J-*llKm»«CiKJ:») 1 ffll 

CO 055] £©Flft^©«/£:r-£&(,> 
■z>ifClCtt~~7 s j>Vt&fr%^ib%Z.Z>Z£ts;<, ffi 

Al * F F P G A K i S&Kl KflWW ft C t *< Bjtfe £ 

a o . «nttflft®ffl±«H c i *s-c t ft . io 
[ o o 5 6 ] a**. MMiamsis-cfati-rs c ta^s ft 

«fflS£U©»ffifcti±l!B#a S ©t. ±IKJ£Lh©fiI£ 

T, *>ft I D©Ff*N*©teJBSKU#±l8«:ji0fc£ 

5*, ^T©F^%©ffiffl$aaU*-»C^3#-CM 
«f*«ll"r&*ft*4*CiK:J:5. (*ffi«ffi©*l,>F 
#%£FPGAfc{SJ#^ft ft. 

[0 05 7) (m2comi%m) actc. F^if-^^ 

Tft D #SSIBI3fl8K:fe(,»Ttt. H 1 KSW«|*K4H» 

So 

[0 05 8] I7B, *^rf*!J 1 ZtyWfaifvAK. 

ETC**. 07fcte(,>TB, H6 (a) tCwfFift^te 
J:?>'IM6 (b) IGStF^i, *n6©R&^<t3ftJ 

[0 059] 07^^ ^';7x»34Bl4*J 30 
F^SWt, F*^*FPGA1 9rMfflT£^ 
KB, ^';7x»^(ttF*%*CPUl 8K&ofe 
ft, FA4fcBjfc3h'Clf»*7FWiaddr*'CS?i' 

^MWrSftSCiictt*. -2k Fi^FPGAl 
8 T?j8ffiH*rft#*^*SSEtf f fttft&KK, 7' y 7 x » 
4BF*^*jtettL. F**Klfc»TiESfc3hfc 
CPU18KgS. Lfc^o 

t, c©*B^tcttR#^*«c p u l STU^ftfte 

.tGCftft,, 40 
[0 06 0 ] *£MfflgjWCW,»?», 9 1 

0. JiP-o. *©F*^fflBH#FPGAl 9ft{t«fi£3 

[006 1 ] *agB&«e*rt»rtt, J:f30 1 ©jesiffi? 
«Kib^T. FdM*£ftei^£*tt$!ft*£fc«>©tt 

ojftiLa^iWSKat). fw*fc*e*r*fca©« 
i©36»»«rtt. F^i(«Mi^»Jiox7 so 
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^•r*ct*j-c#4©t?. #3a*flsn©e£ < , 

^"tt £© i i: wn#y><t n i t» 5 fijj£#* 

a. 

[0 06 2]$*«»^Tfc. flftSET*- 51*^2 
2*MB0fcF*£©#S©llHM». Wl 6, 
AX.MMM1 7*Mfl|Lft:F*^©«l«^-jr©a-: f 
> f ft df©M»tt. if 1 ©XSJMi ^t^ft 0 C 

t*it?* t ^lQHWjfliiBiD^s^w-rsci^ 

T?£ft„ 

(0063] (J* 3 ±IES& 1 , ft 2 ©gW 

*Bfc*»t»-C«. #^*Vl%D:/a4^AKFifMWi 
-e©F^?rl^D-rSCiicJ;^rF^©M 
BI^F P G A-Ctf ft 5 i* 9 fr&m-rZ <fc 5 «c«/£3 
4Vtt,>ft 0 t/fc*ot, F^=&ffifflLT^ft^7"a^ 
^AtffifflOfctB^KB. Mm^nfcFPGA^ffifflL 
fc*affl*J"t?aft^;fca>, F PGAfCJ:£4tS«*J©r&J± 

*B*t -ec-c. ^^jB^jBKten-r 

AftttJflt,. jfc^FPGA&tefflL,fc*Bffl£l&3SU C 

© £ 5 &^cmbmb»©i<ii:*ib 5 5 ft .t 5 (c-r 

ft 0 

[ 0 0 6 4 J 0 1 1 «. $*M«teW 

t». *i/r. ^aesfs^jBKten-cB. *^y*y l 2rt 

©TW^AitB, F#^*S^*nTl»ft(,». ^UT, 
F P G A 1 9 Vft 5 Mffli . F*^£0f-©*&ft> 6 
«*if]M#iJ i lal^©M^tf 5 ilB©^? 1 - * ^fflS 
L-r, *©^3f||. Mf-i»lsJ:^iD3-K4. ^ 
&^>^-f+^i^"^3>^*y 1 iK»iflUTte<. 

[0 06 5]@8B, JtHJIiKCfeUt, #^ji*y 
12*»6flttft3ti6i(i»^iJ©W%^*BlX?**. c©fy 
■CIS. Ui>X*te#fiM3ftfcD 1, D2, D3i(,*^3 
-p©?=-^3&iabt), HfgOift^-C'r-SrD 1 i^-^ 
D2t*ln»LT*©aflWiMRtD2KftXU 2trg 
©f^T. ^-^02 ©«*5*- * D 3 ©filfcWCtf 

[0 06 6]®9«, ^H0«l«3>7^ 3 

Si, IDa-F, &<%M. nfer*rm®,?~%t^y>? 

[ 0 0 6 7 ] m 1 0 B. 08 lCw?$t<Ttm<DWltM??> 

0^6. AMa I Da- KB 1 V> fit^MK ta 
DDDi, D2 • LSR D 3 , D 2 j A>^jR« 
lTMt^Mf-f (TO3:a@©^) i«t-,w 
ft. 

[0 0 6 8 ] W J^t 1 '" if * ^2 2 ©«Jg(*±affle 1 ©^ 
Hftft? MH L fc b te *) "C * ft „ 



0) 
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7fffll4*^*'J 1 2j&»6ifM»!l*7:c**Ufc 
i^K, 3>5^aU-J/aWt'J 1 1F*J©1*IM^!I 

>^f^->a>^'J 1 lrt©1*M^J#&C??£b 

«es tifc*^jw*» i . m 2 ©^stemffi(c*s^ 

3i«3>7 ^^^u—^a>y^y l h*j©<imwk:# 
&i/tfe»>, -e©®i*FPGA l a-cfistm 

BrUfcStefctt. 7" U 7 * s ?g|SW@ 8 -Cwf fft^Jfc 
06 (a) te5s'rFifi>4*K#a»*.'T:CPU 1 8 KjS 

s„ cnecj;»>, ^©miliiFPGA i 9rfft>nsc 

ifCttSo 20 

[0 0 7 0] ft*, y-fe? MU^frz-^^-y-fes n* 

K. 3>7^aI/-i/a>^ ; fc | J 1 1 ft©*^? 8 - 

i»*^';7*9^j|McjR»)iattcit>Tii*6tr*o. ^© 

*B£fct*. 3>7^ a > a W *y Klft^5lJ©# 
[0 0 7 1 ] *H*feBlifCfc^tfe, «SR?*-**f2 

2 la^*^- *©#a©«saM\ mms 1 6 , 
iflte « i (owmmmmmm >> c t # 

■C^§„ 30 

[0072] t , f nac» 

7*Pi^AiC*fLTfc. FPGA%ffiffll/fc«HB*«Itfi 

[0 07 3 ] ($4©|gfti&ffi) JJtfC. HI. HI 1 K 
7Sf fflKiBtlSB 1 5 K 1 oOF^Wtft < S»F 

*^©jaai*iB»f sm»*j#fci*5 <fc 9 k ufc»4© 

[0 07 4] #SM«JKM>-C{i, ±130 lXttH 1 

i ^tmwmmmmmmt u mmm^ 1 5 © 

flMfc&UJESf 1 3 ©HMJSBi tSHft 40 
[ 0 0 7 5 ] 0 1 2 B, $^«cfctt£ffifiM:gI5 

m&wm 1 5 a «c«, «f- #$© 2 st#© u ^ * # 

t. . PfBIF^I DIBttSRi. -f>*y;t>*£*iR 

b-o<Dm-&%ffltet-?-a<>&„ MKIBfS^l 5 atCtt, 
if@©F#^*»64lH|©F^' > v©jI»/f*->. OS 
t)ID##l, 2. 3, 4, 6©W^*->Katf6ty 
T, 5x5 = 2 5©«fSf©U^**tK^6hT*i»), 50 



S«K©U^*KB, *©jf^*->*S£l3fcSljf 

«i3nrii-s„ iaiiatc«, -^©u^^^cco^r 
©*«ffiii*i s ft r ^ s . c ©ii#*iffi©ssi;£& 

[0 0 7 6 ] RUHBttffl 5 a K. 01, 011 iCwt 

ac©F^*AA3nS*t?©lffl. ABF^lDGtt 
Sf(c-€-©I DS4|*JffiJ#sn5. ■S'L-T, fflfiHattgPl 
5afcSJC©Fffc$fl)I D*SA#3ft4£, HifE© F 
i^©F#^i©I D#^©jB&;-i*~->^#sfo£© 

[0077] — s i xetei i i icff&wsm 1 6 v 

it, JBHiBttaSl 5a©«JK©U^j»KafiSn-Cl* 
S«K«#Ji^T. 3K*a«TStlTl»*F#^© I D# 
6&fc £'© F ft£©Wfcf - * feflWEf - * ;t ■=& y 

3ftTt>&«£. 3S£^T$ftTt>£Flfr&©I D## 

^^FPGAl g©*^-*^*'; 2 OtCO-y 5 ^ > 

[0078] i . »2©mii(cw«FM 

1 1 h^F^<om^- * *ffife»KF P G A 

1 9©«^r"*^*y 2 occ««Lfc*s, *msm 

h o t feiSli F ^©W^f - * *M^W(C F P G A 1 

gcfltss^-^jf^y 2 0(ctSfflf^ o 

■C. F ^^-©If ftSf 1 — # © 0 — "f 1 -f > ^©rlW^ fTfe 5 

citcftS. AftMKB:. H3(c^T^a-? + "h(c 
tout. ^f^ST24 1 ST3 lK*^TttW»f 

7'S T 2 5 . S T 3 2 K*»tf 4WMK*rt»T. WIJS 

u Kf^T»gf«ffiT ©^h% ttsrr 3. 

[007 9] *-^SffJ^«c J: 3 i , MU<D F fSr^*> 6^ 

m mmifi §>->tm^¥ a^onmr- * f 

^-^ASFPGAl 9©»JiS^-iiy*yifKH?aEL& 

W/<jr->iWWi^ri^n ^A-cti^ffl^©|6] 
[0 0 8 0 ] ft*J, ±fB^4©^SSff«fe^T« 1 2 



(10) 
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«&fc-3t>T8MBk 3 -oJBl±© FA^flaW't f 
c 

[0 0 8 1 ] (H5 ©HMJJBO JjtfC, ±IBJS4 ©5IS& 

j$rk: m *. t . f jb^ks-t a -f > * - > w fe §a 

tfrf * J: 5 ic OftiW-riSSf 5 ©SattHWc-o^TBMJ 

[0 08 2] *»iKfeHtt, ija0 1 3ttt@ i 
1 K^t5|aJWMIS«HK*S0»i 0. JMfflBUBROflUS 10 

[ 0 0 8 3 ] H 1 3 [J. 4m#ffi|ciW&HllBftS! 
JSiattSP 1 5 b iefct, «fiEf ! -*»©2Sg©2fl|#©U 

i»hf*4*i d softs 

i, -f>*-^/i4IWfH» t, -f 

1 5 bKB, «na©F*^fr&^H©FA^©jMM 20 

-3*»3 ID##1, 2, 3, 4, 5 ©»»■"'* 
->KWl£l/C, 5x5x2 = 5 0©US***JWRtf& 
tvcfot), cfi&©U5?aanctt, *©*M*->*» 

^cfcSffijwaftsnwsiMtoi'^f *©» 

as© uj>x *fcot»r ©artfflsraeM > * wW©¥ 
jwawssnr^a. c©s»»ffi*w>*-;w© 
¥*i»©«fciSffi(4. aT©ao^*4. 

[008 4] HffliBtigp 1 5 b fcy'V 7n 14* 30 
e,F#^©I D#A#Sft4£, ®4©^MS£[H[*i 
©Sbf^fc J; of , ffl£$>l'VZ$K&&&'**->1fi& 

<fc»K «rH©F«^*SA*3nfc4**6©JaWBI*i 

*^>F^nt*j5> «na©F#^A*stifci**i 

6&©F A* 3 ftS £ T© > * wwasftm 3 

odiLT, OT©tMts 

«sj<i= cnH*xr©¥«M«x«Ha"e©aHiwtt+ 40 

40©-f >*-'Wffi) / (pIaI*r©ig^fM+ 1 ) 
fc»-A»r. ^>^-^Jb©¥^iffl*BBr-r«. 

[0 0 8 5] cntc^o, as, -f >*-.**© us>* 
itKtt, j/^f>A©»fWKtew*ft»i;/<d»->©*i 

[0 0 8 6] H 1 X«0 1 1 tCijVf *IIBIJ§B 1 6 1? 

», HffiiafiSB l 5 a <dw&<du*jz zit&mzhr l» 
>*-<**©¥*rt*#Mi>T. 3saawrShtt»*F 

ffttf*©! D##*>&&(c£©Flfih££FPGAfcti-? ! 50 
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It. 01 3fcW5*3hW*«flMt. -f>*-^jH@*i 
B&3fvrn«»&. I DS^/Ji 1 -C*SF^*« 

Jgftagfr&ffisp3&ifeo4fciSl»©B I D##W3©F 
UfrL. ID#tt*H©F<h&r>6ID* 
3 ©F#£«3MW* >f > # wlJWMt*W« 3 0 

0 (i'dji'toji') l-jkcw co^na i d# 
# 3 ©$& f* - f * 3 > 7 -* a l/ - f a > * 'J e> 

FPGA^OB-^ ^(Cg-rSBJHI <{H*.tf5 0 0 

f a-^i»u->f^;W «t ») *»ja»©r. fiWSf*-*©** 

-f>*wW©u*J**©W&#Jflrr3&, ID#^1 
-» 3 ©&K I D #^ 1 - 4 ©£$&$#£ < . I 
D##l-»4^©^>*-^V©¥iSHSB*l 100 (f 
VLvW49)V)-Qfa^, I DS^*i4©«^f ! -** 

B^ffl^AS. *CT», ID»#*t4©Flfi>^©fl|fiJt'f- 
ir^FPGAl g©^-? 1 '-^^*'; 2 0Kn-: ^"-f > 

[008 7] ±ffi» 1 . »2 «»)ai8»»C*WS F*^- 

A* *> r> t F ^^©^fiSf 1 - f 4#5feKjtC F P G A 

1 9 ©flWtf - ^y-tU 2 0 K«j|ftU?t!&i, $Hflffl£fB 

K*jir>rti 4 JSfiE©F^3&>^^i3naa«©tt*!W 

fcoifc^, *>o, tt»IUL«Qm©ftSF*^©« 
JdE^-irftfiKfcWKFPGAl 9©flbaf*-ifjt*y 2 

oKtttt-r*. st»»A4 4. ^.mtmmvix s#© 

^ > jr L-y^a»yS ^ - >©%^«@[^:tH 

-hiC^T, Xf^ST24, ST3 lKteli-Cli 

jBgfr*ffl[*!6Sffi< ^>^w^©^fii^O"f s ^ > 

yfcSW"SI*nj:!)fcW,»F*$fcF**B. F*^C 

T, Mffl«SU JCf^iLT ^ > ^ -/t;U©sp^4i3t>J O- f 
^ > ^KB-r S l^M J; 9 1 SI > i I » 5 ^fFT^ii^IS 

[0 0 8 8] ^USSWcJcSi. 3Wfe©F*G*»&5i 
4 feffiti FiHr^©*^- F 
PGA©^f :; -^^ ; &';cca—f^ >^LtT*s<C<b 
KAO, SrF«^#A*3hfci*«:, frF#^©*^ 
f-^FPGAl 9©#J3E^-^ y* r ;tp(C#ftLfe 

a > ^ - &&mm? 2>ct&T%?> a b 

[008 9] {^(oimmmm) ±ia^ i ~m 
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PUlSi— *ffc34iTt»-CfeJ:t». FPGA1 9{*r? : 

[0090] ifc, ±ffisi~»3©n«^ffite*ii» 

F*^£ F P G AT«T 5 C £ fc <fc -^TSfcf 3 ilSM 

<T<f>, *©Flfr£K:ot,»TFPGA*teffll,fce£fc 10 

lt & l- - b bXWmffi(Dfa±&>l^ < ft* 
[0 0 9 1 ] 

[mm<D^m^mmtxi>b, cpu£fpga£s 

[HBI©tt¥ttM)IU 

im i ] $*M8©i& i <ommntc*tt&*wmm 20 

BS©^n ? ^iaiSEIt?4,5. 

[03 ] 181 ©^JBffltKteW*WJSB2fca t »*ftAlt'J 
[EI 4] *i©30iaMltctot»Tfflt»*^o^A©« 
[H5] »l©*W3^«[(C*Jlt«/Oi'»*S8t?«fiSf ! 

-m&A ©js^©**^- * $ vw- % mm*m 

30 

[06] (a) , (b) B. *n«tU»C, #!©£«* 



4. 

>y^'J©^-^jt€:7S-rglT*S. 

[Ei 1 0 ] 08 tc^-r^^j©tf!itc^-rs a >7 4 

[H12] memiffi*tttt&umm&i>mm 
[013] m5<Dmmmmicisnmmmw.m^M^ 

1 0 ¥«tt«8IBH( 

11 n>7 y^H ^a>^-t'; 

CPU 
F PGA 

rtiM^y 



1 2 



1 4 
1 5 



1 7 



20 

2 1 
22 



an 





1 1 1 1 

FPGA 

-4m- 






Mill 
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[H5] [H6] 







^'^2 




**W4 


**#6 


n*W8 


n*W7 


ID=1 


ID=1 


td=4 


ID=4 


ID=4 


ID=0 


ID=0 


id=o 



(a) FPCA 1D1.D2.D3 ttDl+DZ (D3)Mt shift-right^D2 

(b) ADD D1.D2 #D1+D2-»D2 



LSR B3.D2 #D2 (D3)bit shlft-right-»D2 
FPGAend »ft»*^T 



[07] [08] 

F**fcfWN|rfrt*«BM£l.fcB* m D1 - D2 BD1+D2-HH 

FPGA 0Bl.DZ,D3(addr)#DW>2 (D3)Mt shift-right-^ " m (D3)bIt "Mft-rieht-M 

ADD Dl, D2 #D1+D2->D2 ZLZfrhftVHb* 
LSR 03, D2 (*D2 (D3)bit shif t-rf ght-»D2 £ r £ T?«»^ 



[09] 



u | trim | ttftf a»fer-» | 



